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1'o all whom 12 may concern:

of Chicago, in the county of Cook and State
of Illinois, have invented certain new and
useful Improvements in Change-Speed (Gear;
and I do hereby declare that th _
a Tull, ‘clear, and exact description thereof,

r

the letters of reference
marked thereon,
specification.
This mmvention relates to variable speed
power. transmitting' gears and more espe-
cially to a gear of that class in which any one
of 8 set of gear wheels rotatively mounted on
a shaft and meshing with another set of gears
fixed to a second shaft can be non-rotatively
secured to its shaft for the purpose of trans-

mitting power from one of said shafts to the
other.

- My invention may be better understood
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by reference to. thé accompanying drawings,-

in which,— |
-Figure 1 is a horizontal section of my im-
proved gear, said section being taken on line
1—1 of ¥ig. 2. Fig. 2is a vertical section on
line 2—2 of Fig. 1. Fig. 3is an enlarged de-
tail section on line 3—3 of Fig. 1. Kig 418 5
perspective view of the slotted bar included
in my device. Fig. 5 is a plan view showing
my device with its elements arranged in a
different manner. Fig. 6 is a vertical sec-
tion on line 6—6 of Fig. 5.
larged detail section on the line 7—7 of Fig.
6. Fig. 81is a perspective view of the slotted

‘bar included in my device.

In Figs. 1'to 4, inclusive, I have shown a
form of my improved gear with its elements
more especially arranged to constitute a
fransmission gear for use in automobiles to

‘transmit power from a longitudinal driving

sheft to the rear wheels of the vehicle, and in

Fig. 1 is indicated in outline a differential

gear of ordinary form which can be-used in
connection with my device.
said Higs. 1 to 4, inclusive, A indicates a
driving shaft mounted in bearings or jour-
nais ¢ ¢ and B indicates & driven shaft. "Said
driven shaft, as herein shown, may be either
the jack-shaft of an automobile, from the
ends of which power is transmitted to the

rear wheels by means of sprockets and

chains in a familiar manner, or said shaft

may be the Totative shaft of a live rear axle

~of ordinary form. For either of said pur-

e following is

which form a part of this

gaged- bf’

Fig. 7 is an en--

As- shown in

Y eyl . -

1 | _- I pﬂses ‘fher' shaft B consists of two parts hav-
- Be it known that I, PeTer HessrLIUS, 8.
- citizen of the United States, and s resident

Ing their adjacent ends connected with g dif-

Terential gear C of ordinary form. Rigidly
tixed to the case of said differential gear is s

bevel gear wheel D) comprising

dismeters secured to said web by means of

L . 0t | screws @®.. On g cylindrical extension of said
reference being had to the aCCOMPanyIng |
drawings, and to

differential gear case, in the form of & sleeve

surrounding the shaft B, 1s Sxed a bevel gear

Dt The bevel gear wheel I3 and the bevel

| gear D* are arranged with their faces toward .
each other. On the driven shaft A are rotg-"

tively mounted four bevel pinions Al A* A®

A* of approximately equal diameter, the.
first three of which mesh, respectively, with.
the bevel gears D' D? and D® and the fourth'

with the bevel gear D¢,  Said pinions are se-

“cured against longitudinal movement on the

sheft A by means of thrust collars a'. Means
are provided for non-rotatively securing any

pne of the pinions A! A? or A% to its shaft in
‘prder to transmit rotary
Ehaft- A to said shaft B in varying ratios of

ngular velocity, and for non-rotatively se-
puring the pinion A* to its shaft m orderio
transmit, through the bevel gear D¢ rotary

otion to said shaft B in a reverse direction.
said means comprises parts as follows: Each
of the pinions AT} A2 A3 A*is provided in the
mmner face of the bore of its hub with cne or

more radial notches a® ¢? adapted to be en-
radially’ grranged, inwsrdly and

outwardly movable keys a3 ¢° mounted on

the shaft A, Said keys, when retracted, rest
within radial recesses in the shaft A. Rach
of seid keys comprises a flat sided head fitting
within a paralle] sided groove in the shaft A

and a cylindrical stem adapted to fit and

mpr & web portion
@ and three bevel gears D* D* I of different

motion from said
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slide in & round hole drilled radiaily into the

shaft. FEach of szid keys is pressed outward
by two coiled springs a* a*, acting under coOm-
pression. ver the outer ends of said keys
Is a longitudinally arranged bar B, fitting

100
within a longitudinal recess which extends = -

along the side of the shaft A, which bar

| serves to press the keys radially inward
‘against the action of their springs.. Said bar
1 1s provided near one end with a longitudi-
nal slot e of the proper length to allow onse of.

the keys to project through the same when

| 105}5

the bar is placed in position with the slot

over or in register with one of the keys: and:
said bar can be slid longitudinsaily in iis re-

cess along the shaft A in order to bring the

slot opposite cither of said keys and thereby

110
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~ tively securing said gear wheels to their shaft, |
said latter means comprising & radial notch -
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permit any omne of the keys to move out- |

ward. Moreover, the end surfaces of the
slot e, and likewise the sides of the keys en-
oaged by said end surfaces, are beveled or
inclined so that longitudial movement of the
bar ¥ will force inward any one of the keys
which may be projecting through the slot e.
To one end of said bar E is fixed a shifting

collar KBt having a circumferential groove en-

oaged by studs e! ¢! on a fork e of familiar
construction. R o
~ From the foregoing it will be seen that by

sliding the bar I into proper position to al-

jow one of the keys to project through the
slot ¢, any one of the three pinions A* A? or
A® can be non-rotatively secured to its shaft,
thereby transmitting motion through one of
the respective gears D' I)* or D® to the shaft
B. The different diameters of the gears D!
D2 and D? provide three ratios of angular ve-
locities between the two shafts. By locking
the pinion A* upon its shaft motion can be
transmitted through the gear D* to the shaft
B in a reverse direction. .

In Figs. 5 to 8, inclusive, I have shown
my device with three driving pinions A' A?
and A® rigidly fastened together by means of
screws ¢ and arranged in the form of a
stepﬁ)ed cone, which 1s non-rotatively fixed
to the driving shaft A, and the four driven
gears D! D? I3® and ) rotatively mounted on

the driven shaft B and adapted to be se-

cured from rotation thereon hy means of the
keys a*, as above described. = The two gears
Dt and D* meshing with the pinion A! on di-
ametrically opposite sides thereof are driven

by said pinion A! in opposite directions and

provide means for reversing the direction of

rotation of the driven shaft B. The differ-.

ence in the ratios of the gears A and D?, A?
and D? and A® and D® provide three different

ratios of angular velocities between the shafts

A and B. Moreover, since my device 1S
adapted for other uses besides use i an au-
tomobile, I have shown my said device In
Figs. 5 to 8, inclusive, with the shaft B made
in one piece and the driven gears IJ*-D* D?
and D* mounted directly thereon without
the interposition of a differential gear or any
equivalent device. | )

I claim &s my.invention:— - -

1. In a variable speed power transmitting

.device, the combination with a driving shaft,

and a driven shaft, of means for imparting
rotationfrom said driving shaft to said driven
shaft, said means comprising a plurality of
gesr wheels mounted for separate rotation on
one of saisl shafts and means for non-rota-

in the bore of each gear wheel, radially mov-
able keys mounted in the shaft, and a longi-
tudinally movable bar mounted in the shaft
and provided with a slot adapted to receive
said keys, - R

888,701

2. In a variable speed power transmitting
device, the combination with a driving shaft

and a driven shaft, of means for 1mparting
rotation from said driving shaft to said
driven shaft, said means comprising a plu-

rality of gear wheels mounted for separate ro-.

tation on one of said shafts, and means tor

‘non-rotatively securing said gear wheels to

0

their shaft, said latter means comprising a =

vadial notch in the bore of each gear wheel,

| radially movable keys mounted on the shaft,.

springs yieldingly pressingssid keysoutward,

and & longitudinally movable bar mounted
- on said shaft and provided with a slot

ed to receive said keys.

adapt-
' - 80

75

3. In a variable speed power-transmitting
device, the combination with a driving shaft

and a driven shaft, of means for imparting

rotation from sald driving shaft to said

driven -shaft, said ‘means comprising  a plu-

rality of gear wheels mounted for separate -
 rotation on one of said shafts, and means for

non-rotatively securing said gear wheels to

movable spring actuated keys, one for each

85

said shaft embracing a plurality of radially
90

gear wheel, a longitudinally arranged mov-
able bar mounted to slide endwise on said

shaft and provided with a slot adapted to be

brought opposite either of said keys by the

endwise movement of said bar.
4. In a variable speed power transmitting

device, the combination with & driving shaft

95

and a driven shaft, of a plurality of means for

imparting rotation from said driving shaft to -

said driven shaft, said means comprising
cear - wheels mounted for separate rotation

on one of said shafts, and means for non-

rotatively securing the said gear wheels {o

10(

the shaft embracing radially movable keys

mounted on the shaft, springs applied to

press said keys outwardly, and a longitudi-

nally sliding bar mounted on the shaft and

105

provided with a slot adapted for the passage

of said keys, the ends of the slot and the end

faces of the keys being provided with bev-

eled contact surfaces.

5. In a variable speed power transmitting’

110

device, the combination with a shaft pro-

vided with a longitudinal groove, and a plu-
rality of gear wheels having radial notches in

| the bores of their hubs, of spring actuated
keys movable radially in the shaft,.and a°

115

longitudinally movable bar .located in the

said longitudinal groove of the shaft and pro-.
vided with a slot for the passage of the said
keys. .~ .

6. In a variable speed power tr&nsmittiﬂg’

‘device, the combination with a driving shaft
and a driven shaft, of a bevel gear wheel .

mounted on one of said shafts, a bevel gear

120

125 .

wheel intermeshing therewith and rotatively
mounted on the other shaft, and means for.

non-rotatively securing said latter bevel gear
wheel to and releasing it from its shaft, said

means comprising a radial notch in the bore

130
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of said latter gear wheel, a radially mm_raible
key mounted on the shaft, a spring yieldingly

pressing sald Key outward, and a longitudi~

nally movable bar mounted on said shaft and
Erovule_{l with a slot adapted to receive said
ev. - .

and a driven shaft, of a plurality of hevel
gear wheels rotatively mounted on one of
sald shafts, radial notches in the bores of the
hubs of said gear wheels, sprine uctuated
keys movable radially in the shaft, a longitu-

dinally sliding bar mounted on the shaft and

provided with a slot adapted for the passage

of saxd keys, and a bevel gear wheel mounted. :
on the other of said shafts, said bevel oear

bevel gears adapted severally to intermesh
with said first mentioned gear wheels.

8. In & variable speed power transmitting
device, the combination with a driving and
8 driven shaft, arranged at an angle to each
other, of a wheel or disk mounted on one of

said shafts and provided on its lateral face

with a plurality of beveled gears, a plurality

!

of beveled gear wheels meshing therewith

- and loosely mounted on the other shaft, said
- gear wheels being provided with radial
- notches in the bores of their hubs, ancther

beveled gear wheel loosely mounted on the

| - shaft carrying the loosely mounted gears,
7. In a variable speed power transmitring
-device, the combination with a driving shaft

provided with a radial notch in the bore of
its hub and rotatively connected with the

other shaft in a manner to impart rotation

from one of said shafts to the otherin g direc-
tion opposite to the direction of rotation im-

' parted by said first mentioned 1htermeshing

%
o0

gears and gear wheels, keys movable radially

in the shaft carrying the. loosely mounted
gear wheels, and a longitudinally sliding bar

4G

mounted on the shaft and provided with a

gear | slot adapted for the passage of said keys.
wheel heing provided with a plurality of |

In testimony, that I elaim the foregoing

as my invention I aflix my signature in the
presence of two witnesses, this 27th day of

February A. D. 1907. -
. ~ PETER HESSELIUS.
Witnesses: I '

W. IJ HALL,
1. H. AvLrREDS.
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